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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a photovoltaic 
element having high photoelectric conversion 
efficiency and excellent in reflection performance 
and light confining effect. 

SOLUTION: In a process for forming a metal 
aluminum layer 1002 on a conductive substrate 
1001 by sputtering, forming a zinc oxide layer 1003 
oriented to C-axis thereon by sputtering and 
depositing a zinc oxide layer 1004 having inclined 
C-axis further thereon by electrodeposition, 
substrate temperature at the time of sputtering a 
zinc oxide layer 1003 is set such that the surface 
roughness Ra of the zinc oxide layer 1004 will be 80 
nm or less and the mean inclination angle of crystal 
grains on the surface will be 15° or above. 
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*< o £ < bti% V >£ 1 t> ft I £ fc *«Pjafl t . gSgfc 
EMi£«lfr**±'C, -y ZnOMcojgt 
Jf(il SOOAUIL*^* U\ 
[ 0 0 2 9 ] ifz . ±ieXM- 7?Zn OBfcOBWW* 1 
mfcia-?< fc . MC J: U y VMik A,Z99X 

2 0 0 0 A fcSW>fc*^T*> . TWOT/l'S --7AJIC0 

UrffiT*«£-e& Z n 0%mcr)Wmtttf%fctl £ 

[0030] *«B8tipii. mtcfinH^JU^nodtf 

#OSUS4 3 0<?)j|R««£fflV\ f&j&DH 3 £^ L 
fcX^-y^UgKfcWt 1 000A*£fi2 00 0A<7> 
&JR7/l'$-'7A«£jj!$IU 7 0*C~4 0 0'C<7)«H 
"C*«fflJKSr^T 2 0 0 0 AJPtf)Z n OKSr^^-y ^ 

gBfcliJV^Tl. 2^mc7))ilic0ZnO«$-«*f«ilL 
ytR»Jf*»J«Lfc. #RltJMO^®SEM«Srll5~ 

tjMtu^mc, mmrjz^zsihmmmmk 

^ Z n O^^JST;W 5 A«^ffiT'c03i762rl!SV ^T' 

[003 1 ] H6H11 0<0#iatci3^T (a) {i^S 
7/P5-^A«<7)JDi^l000AfcLfci><?X (b) 
li2 00 0AkLfct<0. 06«««?§JS^4O 
0°C. 07(i3 5O°C, 08Ji3OO°C. H9ti2 5 0 
•C . m 1 0 {iJ«-fH^^«S: 7 0 'C fc Lfc t> CO 
-CftS. H6~H10*>/»«<!>*«S:J:^fc, RtS^I 
BT'l. 2Atm<0HW<0ZnOil^|RL"Ci, 

fc J: o Tttfe-CJilAS fUr^tfC* 5 . **i**i<0]«li 

[0032] 01 It, 06~H1 O&pLlZ&iMUfa 

^mmmzm-im-^m'. "m^mmt. m 

6 HI 1 0 CO s E M&<D¥fl StS AK<0^S 5rSJ€LT 
mi k ^ fc'^^ii^, -eo s E M«t:** *Sv^i*v ^ 

*\ *-<D±£jfcgLfcWfZ n 0<0te B H afiEO^7 * O 
i/'-coav ^{iB«T*ft 5 . Siag H B B &W^fe)mgcO$«K 

&&&<^mm<^mzwm%mM%^ff. i$tm 
w&£mtkmmz%nik'mi>±z<%z>. 
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tLh. 

tOO 3 3] HI 2fc s H6-H1 0 fcjR LfcRtfl*) 
£RSt*i: 1JHSLRMW), X/t y ? z n OMiffim^S 

WmiM*bttBLRm**A,i£** ftSLRJMHi-kE 

*v*MJ*U\ fit, 01 2ISj<L&(»4>tt. £E 
*f*fcttaR»*^^h/W*»fe. 8 0 0nmt(7)i 
fcfHi L/c i> cot'*) 5 . 8 0 0 n m TOtttffcHWi , 8 
0 0 n mflrf&ORftU'*? h/KO^fc J: SOj^OW 
ttSrioTLTV^. ^t, mimcomfkt LXte'b 

urtnmtA,t'®imz*-ti><oT'$>h. H6H21 

[00 34] BP*>. Hl2j:D. SIOT^tDy- 

^ z n omfixmn&s.&Be.tf* h m^mx o «< 

ioaWi. Hi lt^LfclS^WJ^fifi6Z)tt#tt 
£ fit. 3fc9tHLR»U;. WitfttWBn 

[0035] HI 3£, H6-H1 0fcSU:RltJl*t 

m<mfc&£iztt?ttim&z*-t. afm <atm& 

»c«) (ci:o-CH6~Hl OffimmemmiZti? 

a#**wiir*tt**<&4. bp*>. mmxt. do 

* v < $r 4 . ffl U Dflfl*9BI LT 

««»4W>jEW*flia4JtK*«. AFM@# 

{hiznixmmttmTt&. mmmi 3xn. m 

-*Al*)lWt# 1 0 0 0 AffCfc 20 00 AH 
Tt. Xy<>y^ZnO»OjRiaHRjI*fc«U-Ctt->* 
9L£&*>±* { 9£*-r#, SEM«fcJ:*fc, 400 

xiziitfhmmnmi. ^jst^s-^ai^i oo 

0 AJfcO^Wiilj^TOKtfiitT J: 5 fcA& 
tiS^tJt 2 0 0 0 AffO^fc^tSfiS^^fc 
&ft I fcfcWc]Eg|frXD-7tftt ^ixKfr-o tz<nx-\i 
3rVv&»fcJB*>*U bhbi>3 5 O-CtCfeftSfSft^^Jt 



[0036] HI 4C, H6-H1 Ot^t/cRWJlO 
*BfflSRa<0» ^y^ZnO»aiW<oaHRa«fc: 

#tO±T<98eft«SO¥^«£ t o fc t <0-C* S . Rati 
A*T;k5 2 0 0 0 A^fcfcttSBIfiKAMc 

WlOU 1 0 00A»lWcli3fc+*»^T* tl JJW>T^ 

*t<0t«|frS<i4. ^RT/PS-^a^lOOOA 

* < * #\ wf z n o<?>±.Tm<?)£m<%< 

OOOATkS&tagSrTlfSfc (SSWCIttMr* 

[0037] SHRfc:. ±ER«Ji*fflV^|nI-Ofll««0 
*»«fi£»JSU -fulfil SriH^Jt. «Lt»i 

v ■ yns?-VJ*&3wmnffl£mb txm^Xp i n 

300nm-l lOOnmCIO, H (C 7 0 0 n mjjlh 

mixntii$x-?vi-tt<i-zb x~m>bb -t&zt t>< 

X'^h. ZW&m. H7 ( a) , H8 ( a ) % ( b ) <T) 
Rlfl5rffl^it*^t«i2 3 . 5mA/cmM7 
(b)#23. lmA/cmMJ21-22mA/ 
cm^SStjlV^tJt. H6 (b) (cov^T 
{i. Rimtt^Hl^ft fcov^T{i»< 

*\ Q^«Sgffli2 1. 8raA/cra2i^Tl<*. 
[0038] ifl^CO^ftWMm. J. e £fc*:i:-r*fc 

M^R a fc: i. -?xm& mZMifti ^m&X'Ztll>cr> 
m*±Z< -fiUm^ Z b tfhfr t „ ifcjifc:, fe^fii 
Oftf^R a{±^0/h§ V>ffi£fl»rf 5 tttBabW** 

[0039]^. JJB«W(C#J^Ttt, Mzi&KJzi. o 
X^^B&fSi:, E«**«T*»0. iafctJV^TfcfK 

*"9. mmbLx&mwtK*^. iil, as 

[0040] 
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[0041] 9t-f. *«wtev^ cmnm^zmm 
»a^>»«istfflv^*i4«wi@ito^T, 02^ 

lac. mm ■ *mffi ■ ^mmwrnt^mx-h 

[0042] 3R3HS2 0 0 1 li*fc>fc*jWlfc:M 
3>f;^3^tSOastP-5-2 0 0 2fc-fe<yM,. ^ 

5-2oo3-c«*ajL'3o, mmm±.ifn-y-2 

0 6 2 tl»I*^Tl8a$-fr5 . BP*>«« 2 0 0 1 tt, 3fi 
^Jlin-5-2 0 0 5. &mo-5-2 0 0 6£&T 
m$fH 2 0 0 9 KA5. Wf»2 0 0 9 rtWtti, £ft 
n-7-2 0 1 3&t>'2 0 1 4?<$MBfiL3*U ««f* J 
fr*>ftl>. <JCK*8HI2 0 3 0fcj8&*lT*8fc3;h.4. 

7mm 2030 rtT^>taai ui s&o-?- 2 0 3 

iat^20 6 6tJ:-jrtf*><t*. ££fc&Wta»*F2 

0 5 1T*»S<l. S»o-5-2 0 5 7*ISTttlf*l 

10-5-2 0 5 9x°wtnx*m£zti. $mmm. 

WZto&m*) ttJ Ln-5- 2 0 6 0*>6*>*rfcfc£* 
fflR**±Wn-5-2 0 6 2fc**± 

1 0 0 4 3 ] 5*a8W}o-?-2 0 0 5li£R*K2 0 

- 2 0 0 2<7)tt{c 'J >9Z1fct&F&&fiff)K*;7-9 y -y 

KftotOT**. £<0£fcfcJ:9. *R»^20 0 1 
^J«MSSI* { Sftn-5-rat'Bf^(7)fflt=5:§ J o izm 
tt&tvOv&. 1*tc. H2<?)«{rctt. 

D-9-*»4>ftR36E2 0 0 1 *%Jifc 0 , tfflf 2 0 
0 9**ftM2 0 3 0<7>ftA 0 P?£R£*2 0 0 1^ 
«iTtf->T«KB»*->fc 9 LTigtfAS&ii^JL 

[0044] ^mn-7-2 0 0 6{i*R«20 0 1 

fca y - vmni&mmttt t t&xn t> &§^< 

1Wf»20 16ti!£v^i:i*{caKSfl. *j!I2008 

[0045] W7r»2009(i. WW&2 0 16*fiH# 
■t4t*ic, SK*K2 0 0 l?)&S8££#>s ttlfctt 
LT7y-H2 0 17SrSaLT, £0>7y-K2Ol 
7|clft«A-2 0 1 5 £ftlX1SM2 0 0 8*^Ifi|(?D 

math . fc •) , m«f?§2 o 1 6 4>r 

£Xa«2 00l£ft. 7^-1**20 1 7£jEfc-f** 



hcoT, mmw&y? h 20 1 0-2 0 1 2a»&*3»i 

$r2s* { LT^S„ i^s Wri§2 0 1 6£fltfW&fc*> 
}i#xr-^A«2 0 1 9*>£>x7-£«ALT, 
Wffff 2 0 0 9l*l<7)X7-qK# iBLtf 2 0 1 8*»feXT 

[0046] ttfflf 2 0 0 9fc»«B««WtS«E*fflBfrt 
ifctt, mtff«»«2 0 2 55r|g{t. £*>*fc:t-*- 
2 0 2 4 £f&aLT«tln8£flnS U **>*ffiM*$ffi 
mm*>7 2 0 2 3A>WM^f2 0 2 0£»L 
TWff«2 0 0 9 tzm?&. «W«2 0 0 9*>£&*l 

^»JI»*I5T, «W«if«2 0 2 5fcIUS« 
sKvr^StiJb&MetfttteKM:* 0 2 te/jcf J: 
•5 A;^2 0 2 1 fc 2 0 2 2 tX-mVmmW2 0 2 
5*>A>m#f»2 0 0 9^<^S»ttlft**tl»^*ik*« 

■ess. bp*>, #i«*itfw-*£(ctt. A-/1-/2 0 2 

lSrJOMSteU ^W2 0 2 2SJ:OPB«[i:-rS. 

0 1 6cO«J#7j<fi»iC:Oflt*&*t?®^cO»3i*$:PSi 

[0047] Wtf$$mW2 0 2 5 {Ctt, mMX>T2 0 
2 7 1 7 ^ ^ fc*^^S 7 4 A^lfaBRj&MII* 4>*lT 

fco. 9Mmm2 0 2 5^mfmix^m^ 

*oTV^4. «W«S»202 5tm*f»2 0 09tcO 
tf«S«2 0 2 5 tzon-y < iv? *wk.Llzmx\ +ft 
[0048] 02 fcjSt«aifc*->Ttt» ««HfiRtl2 

o 2 5 ic i mswto?? h 2 o 2 6 immztix a *) . 
*mmmm$iiimmt%^x^z. mzwmms 

2 0 2 5 ^{±b-^- 2 0 2 4 *«jf$<tT ^TMiS 
[0049] €Wf-«i«2 0 2 9 ii, anSSfutJSiBE* 

ot»t:»asiutfco-c. ~0«ff«2 o o 9c7)mw 

»2 0 16*fiM*^6i:*(C. *«f«2 0 0 9^fct 

[0050] «W»2 0 0 9T««fMK^^ft^HR2 
0 0 1(1 ^ , >'T7l<a«2 0 3 0(;AoT7j<-a?ix4. 
*i5fcA2 0 3 OrtTliftXK^ 2 0 0 1 i&fta-y- 
2 0 3 1 1 2 0 6 6-C{Sa^a6Sil. ®-*ifc|f 2 0 3 
2 . ISZ*gt1f 2 0 3 3. mH*gfe« 2034 

%tl?tLlZ7HmmW2 04 7-2 0 4 9 fc* 
mm#>7 2044-2046 j6*E3 n. HoWnVW 
7\ BPV^7*2 0 3 8fc2 04 1. ^V>li2 0 3 9t 
2042. 2040fc2043fct'*affl2030^ 
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*mMumt o , mm 2 0 3 5-2 0 3 7 ^ tt 

*ft«2 0 3 2~2 0 3 ^ffi^Ktf&l&SftS. 3 
OA/p/tJ; S?Kttl&fi<0»Jfflia«imff » 2 0 0 9%'CO 

®mt&m\mtmm'b&. *twm2 009111 
s»<oflw*fe . 2050 izmt 

[0051]ffl$, 02t^-TJ:d^3g«O^feyXT 
ATJi, ffi^a±8EH<0*ftflL WfcJ|l-#ftll2 
0 3 2*ws>. T«M*>*ftlts W^»=*8H|2 0 34 

R*K2 0 0 1 tfWS&Zti7v-kximb')£.i&rJ< 
K£R2£2 0 0 1 <0»^«**±*<o-CV>< £ b 

SDMcLTv^s. £ ?><r i (±0 2 fciijs Lfc «k -3 , iftfr 
*£S5H*i5£««2 0 4 9 fcftlBWIfcU <Mc«Z 

*-a«sa2 0 4 9Tmfc*»**»r*8fe«sw2 

0 4 8fcW&U §^fc^Z*JSfe«ai»2 048tm 

fca»*&«-*aasa« 2047 wmt* - 1 t% 

[0052] *ft<?3»7 LfcJW*«2 0 0 1 (2yKift« 
2 0 3 0<r)-mzmWt>titzx.T-i-4 7 2 0 6 5 let 
*flJ9#£*U «we«JWiaMP2 0 5 1 

205 5T'?&£l*:$yi,£, 7>r;l/;5'2 0 54£«LT 
rfSKOfcU *fcaWWX*2 0 5 2*»4>iK*ajU 

xm+h. mtih£mmmm>mm2 o 5 3 j: 0 

HURtT, *WW»A*2 0 5 6*»4><OJtoU:»&L,Tat 

aa**^ 055 icai6*L4 . wasm&2 0 5 1 x-co 

MRmU2 0 0 1 «0llK£B»li£firn-5 - 2 0 6 6 i: 
3d$o-7-2 0 5 7 tX'@MiiiLZtl&. 
[00 5 3]&?T<gIEa-7-2 0 59{i, £RS«2 
0 0 1 ffmfiM<&fii*WELxmg%$±ifa- ! 5- 
2 0 6 2{C^#aOftT*> 0 , ^Wp^y^-izX-o 

x-rtimmmt. wnmEn-7-2 0 5 9£*n* 

0 5 9tf)f£f&*t>«tf>-C/h$<, lmm£j@;iftV"><J:3 
icl/CV*. *R««2 0 0 \ ZmitfhKMLX 

-2 0 6 0A^^S. 

[00 54] Xh-yK-2 0 0 7tXh-yA'-2 0 58 
JiH«*(£«V^. JIR»£2 0 0 1 £«&&3fi7J<9*>*>-> 

0 0 1 wisti&H&mnx yTi-yxmzimmfa± 
z^t&zttfX'Zh. H2t*Lteiatfflv^ifcc 

[00 5 5] (1 ) X^<y*&if<0JES§SSfcg&9, 



[0056] ( 2 ) » ^iCJt&LT 5 

0¥PJfflSMi*«2 0%i:fiV^ftT*4. U-oX. m.<T> 
x>v-r >y h £±ff & Witffc &v , jfcSUia* 
ffv yh£$^ft^#*> : 5:y?)'7X,r 

[0057] (3) x>^?im<ocvDm>mmm 
mttmLxhrnm^yy-yy ■ ^xh^x-mx- 
hi. 

[0058] ( 4 ) « t>timm < n^miknm 

fc3-f^y^, HbMtXTV- ^Oij/XS 
[0059] ( 5 ) IWIS»*»JSt**^T«> JJEM* 

[0060] mz, *J6BHfc*iV^A*T;P5-'>Al 

»fltrs*=fflv^*i*^A V ?hskowc . H3 izm 
nmz*Lxmtr&. mx^vmmt. 03 

rac r^s-^Ax^-y^, lasr^xvasi, Kit 

[0061 ] gfe?t«f^cO*R*S3 0 0 3tJ#h>fc:g 
3Wl3t3-f;^UTaEK(IDaiLo-7-3 0 0 2K-fe 

m% ±tf 0-5-3 oo4-e&&aj too, srii 

3 0 0 3£««g#±{f 0—7-3 0 2 8fc|6j*»oTi8 
jM?^4„ W^R*«3 0 0 3tt. «DajLW»n- 
7-3005 -CffiKB L Snfcf*. IADH5L^-'V 
300 1*^. h 3 0 0 7 % AlX^\'<y^f-V 

WN'- 3 0 0 9 . i]'X7- V 3 0 1 3 . S§|77X7f 
+ yA-3 0 15, #X7-'-h30 1 9, ZnOXy\*-y 

?t+yA'-3o 2 1 s ^rxy-h 3 025 &mj& 

T, **±H , f-Y^-3 0 2 7(CS"), tfeff^Eo- 
7-3 0 3 0T*R**±H t n-?-3 0 2 8^0©^ 

7-3 0 2 9*»4>»&«fc** a«##±(f o 
-7-3 0 2 ±ff 4>iii . 

[0062]?"* yx-uzmhtiwxy- h s 3 

007, 3013, 3019, 3025fct, -?-<0««# 
i*W?XSr 0. 1 mm~l Ommfcl^otoli^xy -y h 
tlXmtfLZtlXa*), *it3R100sccm<0T;P 

^y=5r y <rmwm.fi x mtz t k i 9 , «>€.?^y 
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\t . «s*if «i»j:<o^ y- h »4«>t mmx'h & . 
[ o o 6 3 ] a*, ho^xa. 

^'-T'Offia?fl«*^^^tC, *Rg«3 0 0 3 Oft 

&aft*(&«giKa< t *> , m&RmR 3003 

alt {>mto%^®i}izimmfcm^tii. 
coo64ia«^oaiL^-vy>'s--3ooK au 

A7^f+>A'-3 0 0 9> KSr7Xvf-\-WN*-3 
0 15. ZnO^7^ffVA-302Killl 
±tf * + J"*- 3 0 2 7 fctt . Wl^ftSMtfC^BKW) 
#W\3il«* { «^£*lTfc 3010, 
3016, 3022, 3 0 3 1k LXUmtffthtl. * 

mmxit. k i> 1 / 1 0 o»EjaTca 0 . 1 

XI 0"TPaA««Sn&ikt)*&. 
[0065] ^^^fflE (KSkV^Ttfi^) 

o-^!)-#yr, *ti-im\,~X-X9- 

-#4HM?y:r. ifyj^-^a^-Kyr^rk***. 

$&fc£;h^<9itfyr£iffl#£;btf£C:kfc& 
££fiHWSfc*>fc, S U S^A l 

sa. -Jimzfctxmmtftcztih. *fcwetiR± 
yfzm^x'nbtii. 

[00 6 6] A l Xrty?1-vyrt-?iMi., a 1 9- 
y-y h 3 0 1 2tfgmZtLX^Z. A 1 H. &A 1 CO 
fife. Mg, Si, Fe.Mn, N i . C o . C r . Z 
tt,P, Cu5riftf5&W&^**X/evvCfc£V*. Al 

h&*vmi*&ixm?mmm-i. 
jimx-vx'77X-?tm$L%tih. 7vx~?*m 

fc&Ofc#>. Ar#X£gCmt o r r~$CWmt o r r 
Office** J: ? . »E03$ Stt 1 0 0 

X-Sktf^xkSixS. 

[0067] i^r^Xvf-vyA'-S 0 1 5rtfcli, 

#y- y 3 o 1 8 asBSSfu: t>* . * y- k 3 o 1 8 
ii. mx-$>tiim^&. mzmKmm±th®& 



1ftxmcr>X'*vfXm^il$>i>-y'y htm 
t«»OfcO*«J:0»*Lv\ *r/-K3 0 18<iA 1 
XrtvfX'COA 1 ?-^-y hFM. 9WW<'y*yr7 

u-h«±t. m&esk^skjyjfcfcoTBiss 

Ji. fl#t»*4>**>DC*ffij&«©8llSfU A-y^y^ 

rw- bmizmwzWfofrticmftmx- bxr 
7X-?im±%ti&. rjx-vz&Wzftotiib* Ar 

^|mto r r~ffcWmt o r r <rM3) fcfc i> <t 0 

izmxti . i^r5x-7f-^y^-3oi a 

rtfXfcjDiT. 0. 0 1%~1 0 0%§iJ^(7)S?S^X 
#*A$iia. HP*>. K»sm* i ®«>T^<kfer7 

r^XS:^Lktl>C:kt>T#l». ^efRr^Xvf-A- 
yA'-3 0 1 5-CnWC7-U. mtrhXotz. R 

fti*)***^ ilSl kWOTW^-tfffll^il 

4. -3rt\ ^7-*»**f #y-K3 o 1 8 
^mix^virztixsmztixiionxi&iiK 
^\ z commtm&miz^tbz z t i . 

[0068] 200^7^^^-3021^ 
(i. ZnO?-^'yh3024# i IJS$ft.Tt,vg ) , > ftftc 

mmmnHzu&itA i n*-**? bm*)tmmx-h 
z noaiMsiire^saaK^A i o?-y>y h j; o 

y if «S«Sfe«fc*W SfSff-^Wl;:* 4 * 

lantu a r ^xtm^.<r>m)X'ryx^^mmh 

li|f)4mmtUc. hoy^^ftiik $ 

ill. J: at. ArE*kDCEMDSfiCkt^*>*TS85 

[ 0 0 6 9 ] D C V/* h O yJiH(0XA- 7 ^ ^jS^C' 

^-y-yv^mm^hhwrn^^x^j: 
t>-?. z<F>tz#>. ?-Yy yoy(mtfi$-<y vrvxmz 
xkhittki'. f-yvboixbrnzitctfizt 

3XFJfL<ffiSt^. fit. ffi«^^-y-y 
[ 0 0 7 0 ] Z n 0<7)XK-y ^rtWi, Jok'A r #XX' 

Wbtih. ^z^x\mmti i mteixhz.i{>bh 
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C0071 ] H3 iz^tii x o y mwkvm 
i o o 7 2 ] ( i > mmt. %M?u*xx%htz#)? 

V->X\ «*«Ar, *3tT'& * 
#*U£&£L=5:^. ^fflTn-feXT*!.*:*), ft 

s . a g*aa> £>8ra*c<o*agfc*fjE-r £ £ t *^rsg 
x$>*). ^<mmmmm^nmtizk^x't 

[ 0 0 7 3 J ( 2 ) f#fc*l.4iBiHRfc«rc& 0 . « 

xr^^ttiM-* i fc k j; o -c "rare* s . 

[0074] (3) AlT'(il%ffftc0^g (Cu, M 
g.Ni) Wgt*W3RLX\ l -><b* 80 On 

<va i co^-^{jyy/PT>- • y-ycowiHTwmte 

Mi3Ai*wi-Ztl,z£-oXmL>LX^&tzlib. 80 On 
[0075] (4) ZnO^rt'figJl^frtcJroTffifitffl 

n 0R4>aflttfiXK**HI L , U r«K* Wftfii 
**S<3:*. mz, A l =Sr4f ill Watmfif—y-v h 

[0076] MMZ^-vflZX&ZnOcOWytVi; 
-it. MmtX<®bX\^\^1jcrxo. cttfcKffllfc 
atfOl**?**. ttc7)gti, 1 0 0 0 A J: *)>b%^ 

L»m&m>x>bz\,wihij ( ffigt&. zmimt* 

[ 0 0 7 7 ] 0 1 ( a ) i=*W!fl<0iMkStB«ftffiR^> 

-w^Bris«sH**rf . iooi \ts$M 

(WT, JWcr»Kj fciv*3) , 10 02ti&Jg7^ 
S-V&M. 1 0 03ttc«fcKfoU:iWiaBML 1 
0 0 4 it c «|<Z><£l >fciMiag»lT& 5 . * . 0 1 

( b ) izit. *3%B^c0^tffi^*ftS«^fl!!OWOSIrffi 
««H**rt. 0<K lOOSJilKbT/l/S-^AlT" 

[00 78] («R)*»BHKtjv^T, fflRlOOlfc 

ur«, ftmwuMmm*M£mmizm%m 

®20 1 6 flftV^ i, <7)T**Uf ffiJttl> ZbtfX 
WWWi. SUS, Al , Cu, Fe. Cr& 

fcfo&JS&WB^iu. znt>o*X'h. ambra-fe 



SKSKfcl/CJiWiT^*. SKI OOlUffl 

a, ¥mx'i>&^i, mmx-i>&\>\ dfi^ 

BWtiBtTa»?$*i.4. 

[0079] < A*7*$-*iJ|) *fflHO&JK§b 

Lxjm%&mT/u$-v&m 1002 

<0T^5-^tLT<i. ftAl ($fc£5N) 

Si. Cu. Mg, Zn, Ni. Cr&iffc£qfirU & 

ftv\ tux/iy mizitwmSi&i 1 0 o-cOTfc-t 

[ 0 0 8 0 ] S$A 1 li8 0 0 n miffl»T3l60l8«*» 

0. ;it<i#tCa-Si (7WrXSi)^>a-S 
iGe (Tt/^rXSiGejav^iHISASltt 

(C. Si, Cu. Mg, Zn. Ni. C r&f Oifcg 
^. K*. *^«^fc'$rl%BUftT"8sSlrt-|.fc. 
80 0nmK8=f*5rffi#t'^l>;t* i '*4. ^O^-. 
8 0 0 nmjy3*<0R»¥£-RfS«>"e« *Ft^*>*fe 

saiijisa^efs* 4 *^. 3H*tt«, aart^o. 1% 
[0081 ] x)^,9 ■ ^-y^wajsti-j 

S i ^mHaLtz^XU. 1 0 0 0 AgScDgit^ifB^ 

1. *^. mz§mt%^#. muzzzxm&mm 

[0082] *miiZi5^X. ^JRT^$-^A1 1 0 

0 2 <7)jmit. 500 A£Lt 1 X* mttrx\ mzwm 

«rR»**«»-f ifcfttett 1 0 0 0 AJ3Lh-C*i i t 

0 A IXYXfo h ZkifiSlttw § 4) fcj&ORW ffi^fil 
2 5 OOAtXTb-t&WtfJ: Oift L 

[0083] *»HJBc*» vcii, ^JRT;P5 ^^Al 1 

0 0 2^Ii:i*r5X7*ti^Ul!mS- 

mmmmTyx^TTyxvmbx'&btii ^ 

1 o o 3t2, x^ro-bx-cA 1 2 o 3 zmmwb lt 

'7A(i^>*>5^, IBRr^X-e+T, aHBr*ttt:i»L 
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mitTju-^ut, mmmzz^m^mm ■ m 

ItiWftfe*?* XMA (X»v>f 7a7i-5-4-f) tzX 
[0 0 84] LfrLfctf^ A 1 ^BaSSA***:* < 

TO* *«>g««U SSrotXWl 

[0 08 5]BP*>. IBWX***<LTIWk7*5- 

&SA 1 2 0 3 <JD#tt* s ±fc=S:-5TV^<^«>t^^n 

or. !MI^**&lSX*t«IRU £J(Btf££jft 
U *^£fcfcJ:»)RSMi#Ta t -»Tb*3. ^co^f 
0-^J«fWI.SIIt^6{cfc^Tlll SbLXm-f. 

zcomx-it. -^nmvmcommmwmzi&m*® 

too86] ( c mmm LizmEMM ) *miza 
wc, im^m^cn^wmtimamtio o 3 

fc c tftoffl, vfcRftSIMI 1 0 0 4 j&^&S . ASM* 
-E-*l-f*UOffi?<0*ugSEM <££m?Bftft) tt*E9 

4syii5(c^-r. 

[0087] cftCBftrf SBHfcSttJI 1 0 0 3U\ * 
^y*T-JIMSft3>i><9T\ XRD (X&EHffHK) (C 
J: O^&fc'cOEItJh^Z nOcO < 0 0 0 2 > tf-?T*4£ 
fc*^, -e^|S|^* s t'^6. FIB (Focused 

Ion Bomb a r dme nt ) C«k StBSTCte* £> 

Z k . ^<7)ftW@(i( iff 10 0 0 ASBtTft 6 . 

iWKftffifioaifiWsoooASflrcji. afm 

(fimftSWSI) Tli 10' J: 9'JnSv*«8UH«SS 
[ 0 0 8 8 ] c ttfcEfaf SSKfcSfSfli 1 0 0 3£>JgJ¥ 

ti5 o oA~ijum-c\ im<r>wsxmza^x®&'th 

3r4*»&. 1 5 00A£Lhk't*«lfc* f JSF4U\ 4 

fc. mmizm&9iti*ftme>mL%fi}±t&±X'ii 
wmsm <.»^L<«i25oo aott*> 

[0 0 89] (ctt^iflV^BHMfl) cttofjfcvfc 

^Lsisfl i o o 4 a. mmzimmmmsw o . 



XRDfciOZnO^<0 0 0 2> tr-?*^*^^ 
;U (JCPDS*-K(0f-^) tifc^-C/h^^CIk* 1 
*<9PI5£tfT£5. *&. 05»SEM«fc5«f J: 
die. *«)#ISftl«itt«>T«ffW«T, *fSWBW 
kt63^t52^S*mS:«iat63KW»*S*OteftK 

U20° £»J>3fclBi. 40' £M&Zb1>i>&. c«S 

offl^TtS'ftffiisa 1004 (vmm a 500 0 a$>& t 
m+m&vm.ZTfi-t a a k& 0 . » * l < u 1 m 

[009 0] c|«i^««|li, W 

m%iLn±.izm-t?>t. mizufui. wsinm 
izftmmzismzmzixito . c 

•Kci»lt*IWiagtt±t:»*S*i*i:. c Wtcie^-r 
■SIHUStatfl OOOAkfK, ctt^fflv^ 

^bffits* J 2^mkw<ki>, i8o- WB&mmrx. 
mm\mMX'KtAs£%mzix%\\ zuz. cmco 
v^RflaEttu s e mow* fettwuiv >i 0 iz%£ h 

tl&tf, 3 0 0kg/cmtcrm&EE%frVXi>*<?)® 
WtttZJLh Zkl*%^i> cOX'h h . 

[0091] *»gj*>R»»*>£Raw (ttiijK+Kift 

/I^Tffd. JM s »Tll#&iSt&®k&o 

k. Mm/hmm.x-%, ^Baam^mtx^tk. 
m&m%mjmmzmmthzttfx'%h. 
[0092] zmmt. B$.ntitzmm<?>\*\%x\ 
ft<mmtLX^hmmz7Ftt><r)X'. ztatioo% 

tf^WABWJIi^RWJIkU-CttflHxTV^. fit. ^JS 
^*fSkfW»*k£0«Jlfrk4o-CV^3t^ RWX 

L. fOfrmfiOfifc^kfiS/JvW^Sri-sT-tS. BP . 

%\,\ ttz, zcoma. ^etif^ttk^^-cR^ 

/^ffife-Cli^fciO-CftS. -*t< 6 0%£J±cr> 
fcOfcm##&tt£iSU Al^fflV^RBO> 7 0%^ 

[0093] *|«HfcfcV^ . RSt^cOg^ k LT 8 0 
0 nmZm^nit. ZZX'A 1 *W5rl$*) s KW<50 

[0094] *^BHOKItl«ft^iS^^-rS cittcr, 
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m K®ftmmmm.<?>¥i%mii , s e m«*^ 
[0095] £ a LT&mmtz-ttfcgm&'fTo t , 

0. 4-1. 2um0)fkm#omz. ffftUvttJfcP 

2 0mA/cm 2 SJgT'S)-?/S<7)tjitL. 0. 
4 - 1 . 2 ju mfiOSSfcKr^ c WcOffiV tfogtfffi&W 
1 0%m&co&#£ji6<rfc>WJ3L 

fc. «->t, a^ttjv^Tt. mnmo. 4~ 

1. 2//mfc^ < tSifc* < »4U^. 

[0096] *»H<0RW**5i»iB£#dW4 c HkD 

[0097] wumzttk* mmo. oosmoi 
/i k^o®m®&zm^$>t. c»(ciwiufctt^» 

^^TMLSMO. 2%coPKTg<x-yf-y/ 
Ufc»ftSM±fc»lW*i:. 0. 8jum*>ttafc»o 

c mm® Lizmm&zi&ikm mtti z. t 

h. z? IXltmfTOt. H&(C, cWM*. AF 
ttfhfr->tz. 

[0 0 98] AFMfciSftBfcfcl 5' ULhfc-r& 

J: 9, ttliffifabtch. *<F>tz*h. S?MiiB*£7 5 
~9 5*CtU mStmiO. lmol/lttSiS 

vMg-c*«>fcsa*i6|(?asa»»4>. ±E-fc/uofiiE« 

[0099] xmvmmcommBiii. «s 1 o o 

Sttl 10 0 3, c Mom tfclftflSBB* 1004, 

fcitt. BMkr^s-^ii oost^tf) o-etL-etL 



All cm2S?t:0 2 0QWTT'J>-53t. ClOilJ: 

t , i vja±#*feU: o , «oaw3f«tt36qr 

[0100] 

mmm] [SBtWl]«3 5 0mm. *3 0. 15m 
mtf)SSffl2D*S««f»<0. J%RSUS4 3 0g$£ffl 

k H2kia3fc*s<i6sa*fflv^r. BtttssMHt 

[0101] H3»x;<y*SSlfcJ:ij*IH*fHi. * 
R»«<0jjKj*jffl£2: 8 0 0mm/ sec, A 1 X^y ? 
*7J£ 3 . 2 kW, A 1 XK-y *B$<73A rtfXOlfc 5 
Osccm, A 1 X^y 7 0°C, f?* 

r^X^flUlBfrom^SrO. 1 kW, W^XyX^^M 

<r$m#x%&* i o s c c m, imTyx-ivmnm 

«iag£60*C, ZnOX»-?.y:?g}}£3. 2kW, Z 
nOXVN'y^B#(0Ar^XSSa$r50sccm, ZnO 
X*<-y*B$tf)3HKa*£3 5 0t:. #xy-htf)#X3S 
ft£Vvfft.iArT'50sccm£L£:. A 1 OPf<± 
1000A, ZnOOlUW420 00AfcRJ6W:. 
[0102] B20«ffigI(cJ: &£M&fHi. 
!£<?>883Mj$Jg£ 500mm/ sec, SflngjgJKS: 0 . 
2 m o 1 / 1 , 8 5 «*rttffi%K£ 

1. 2raA/cm«tlfc. 0 , fitS*H . 0 

/xm<0#tt**>S>$:S c«<75ttV*fclMaEft*# 1 • 1 
jum»(R$fut. 80 0nmfcfc(tl>££l i W<267% 
■Cft 0 , IkaRJWi 5 5 % fc , WR&ttitfem* 

vxjLL&tmx'. &mmmvhr>tz. afm^t 

ffimtmgt&k.. W*2T X't>*). Rati 
6 5nm-CS>-?^„ 

[0103] C<?)KftffiiS*#S«±C, h 77ta- 
Si, * H/HCa-S i Ge, .fhACa-S i Ge« 
jffflKftop i n<Dh'jr;Hr;WSr#SiUc. I TO 
»±IWS*»*LTiHtbfcB3KAM 1 . 5cOTT-*^ 

4 0T&9, h i ;r/H^co>- i ;-xffitn:(±2 8Q-c 
h->tz. £ix, ^mm^mm<r>m^mmB± 

6QX'foh. ttl. *J0aiMBBi2 3. 4mA/cm2 
T* 1 ?, X^«y^O^T^L^R»««2 0. 5mA 
/cm' KifcK, . 

[0104] immm 2 ] sdtn 1 iz&^x , 2 d*m 
v ^wwijatw 1 1 n tm?&®*m uz . fi 

«aK«43 5 0'Ct^i.T 3 8 OtJfc Uz. 

[0105] ®htitz®i\MmttmLtfc. mm 1 
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■c* o . h u 7;n^y u -xjawi 2 8 a? a * 
*^ . *mm<nmm<mm nanisms. 2o.xh-> 

fc. ttz. BR&SSK42 3. lmA/cm^T-aO, 
mm 1 Pitt, X>ty *<0*T»J* LfcR»*tf>2 0 . 

[0106] ] 1 fc*iVvtWlW»» 

££l. 2mA/cm 2 (CftxT. SmA/cm'tL 

DSflKA4»SLrai«^>^-yi'ZnOiW)jjaia 
K^tcH* *tt#tt«3 0 O"Ct*JV^TA*)±* { 0, 

4 o ox:x\mmm-mm*t>m Lxm$& z 

btfbPO. &MtiklX3 5 0°C£iMiRU:. 
C 0 1 0 7 ] UE*ttTR»*£JPJ*U H»J 1 1 R 
«fe*IM»*»J*L"CM£*frofc. 1 c 

m2 1/c 0 60 v l» -X&ifti 3 5 Ci T'£> 9 . HJ7VH 
CO Act) -Xtttt 28Q^*Etl»i:. #fHi6fiajc9K& 

{42 2. 9mA/ cm' -fa 1 ?, fUftffl 1 fc XA 
«?*<3;fcT$j£LfcR3tJI<02 0. 5mA/cm 2 {Clt 

[0108] [|OtW4]«3 5 0mni. J»S0. 15 
mmtf>«B2D«i8J*tf>. ftRS U S 4 3 OS^Srffl 

co 1 09] m3<r>xnv?^mzi.him%.mt. * 

J««<0jra5a**8 0 0 mm/sec. AUA* 7 ^ 
t?j£3. 2kW, AlXAy^cOArtfXSSMfcS 
Osccm, A 1 XA°.y^«fCO»^?aSJ-7 0r, 

r^xv^awom^Sro. i kw, mmy°7X~?im 

<7>I£SI#.Xit*£ lOsccra, H*7"5Xv«Sl<oai 
^&K£60'C, ZnOXK.^tM3. 2kW, Z 
n OXA 7 ^^W) A r ^XJSi^ 5 0 s c c m , ZnO 

;v<* *B$*>BKaK£4 0 0"C, #xy-b0>tfz.m 

i^^tArtSOsccmiU. Al^RWi 
2000 A. ZnOWJHWI420 00AfcRffitfc. 

[0110] H2<tttft£X£J: tjmftffli, *X« 
«W>»8SMEfc5 0 0min/sec. m#r?Sj§j££ 0 . 
2mol/U tttfftSlK* 8 5°C, 

1. 2mA/cni«Hfc. ^fltJ: 0 . 8KI#1 . 0 
*t m^iHSft**^** c W>m^mSXmifi 1 . 1 
vmJBjtLZtlfc. 80 0nm^iJ(t|,^RSt*fi6 7% 
T-fcO, ffit3U£5H45 5%fc, B W 

[oiin ;^>iwiaai»*ftaHRj:fc, b 77-1:3- 

5 i N 5 H;HCa-S i Ge s tff-Afca-S i GecT) 
^SttilSr^Op i nfiOh D7VHr/P£f|Hi?Ljt. I TO 
«0±»WI*»J* L-CMBtbklWtAM 1 . 5 coTT'^H 
IHS^ff^ . 1 c m* Sfc 0 cDv- U -XJgfttt 3 



4Q-C'* 1 ). hUr/l-Jlc7)Ac7)i/U-Xffitn:{42 8Q-C 
4->T. *^ite^J<OSitJlcOPf^[iiJ<Ojg^4 
6QT'&I>. ifc. *JR*«8ttt2 3mA/cm»-?* 

[0112] [Hifiw 5 ] aatW4 tea wr » 2 duss 

h . 7--1V) vsmm^t*. mmmz. mm* 
tmmizLx®3(0A'*"/fmw&m^x, aut/ps 

EfBJl* ttlZtimfc L/C. XA* >y ?ggSfc 4 SSIfflte 

tat A,fc*trares> 9 , Barfcuw** 4 a *area-> 

fc. i<0±fc. *ff*»*«*2mA/cin*i:l,Tlt 
fffcl. 8//mi:ti£tfW4SOt«4tH*KL'CH2 

cornea s-fflv c wcDffiv ^rasim l 

[0113] »4>;fcfcRMi<758 0 0 nmtCfc(tl)^S 
|«sfi6 4%, K8LR»JWi4 7%, *W«|tf>Ti&lil 

(c» SOIW4 4:Rthyr;Hr;^fl||Rl„ iWlSrffo 
fc. SJt«cOStt/7lSlcO 1 c m 2 0 cO»fit(4 1 . 3 
3KflZ*«SS<42 2. 7mA/cm*T*0. BAS 

[0114] [HWJ6 ] l«S7 , 9X'7«aw?V- 
5r, 0. lkWM*T0*^0. 5 kW^T'^xTK-ft 

fc. *<0»**SI1 5^f. 01 54 9. K«7"5X 
v«Mt4 -j-C»SW^*K<fc7/l'S -^«U4. 
0. lkWH-0. 2 kH0)/V7-?a££3mZtl& 

[0115] -1jx\ &mT)Ui-vi»mv>jm, cm 

^SBYfcS-frT hmmwmilz* * *SHB44 t=5r^o 

[01 16]li355mm s if$0. 125mmc02D 
*B8*»6*4» *RSUS4 3 0*«*ffll\ 02 til 

fc. 

[0 1 17] 03coxA'.y^B(~ e t| ) ^^ ! Hi s a 
R^^^SEK^ 8 0 0 mm/ s c , AU^^f 
1Ji3. 2kW, A1^7^C0Ar^Sf^50 
seem, A 1 XA--y^B*c7)S^iagS-7 0'C, ZnO 
XA'-y^^j5r2. 6kW. ZnOXA-.y^SJc7)SS}fl 

a$-250'c, t'z-y-htimz^tti^ArX'sos 

ccmtU. A 1C0HJK41 0 00A. ZnOcOlif 
lil 2 00 AfcRSLfc. *Wt«ltCt}V>Ttt, K«T 
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[0118] m2owmmz* im&m*. *r« 
mmmm^i ooomm/se c, mur®^* 

0. 0 8mo 1/1 , l*f)gjaglr8 5'C. mflfmSS® 
Jg£l. 8raA/cm'kU. ^tltiO, ttfifcfi* 
0 . 9 mm^^ii c Nafft^lMK£iMW 
0. 5mmJftS3flfc. 80 0nmt«Jt*^K»*li 
6 0 % T» 0 . IHSLRtMi 2 0 %X'h 0 . g^Tte^F 
j*fijWl6*U ^KRJhOffWfcSLTVvfc. AF 
MfcTflWWtWfetft t , 1 5 • 

X'h*). Rati2 0nmT'&^»t. 
[0119] £<O^«£*»mffl«0TOTK»HL 

it. ip*), i««Miai««fta«<o±fc, a- si <os 

ttJH*t*o P i nffigcO^yj/zH^feKLfc. I T 
O^ifiWa^aLTfiflWdUKAM 1 . 5*>TC* 
BH»^^. lcm»&fci)Oi' , J-Xffija± 
8. 2fi"C£>»h i^y/^P i nflBUl<OA<0>'i;-X 
ffifitti 7 . 9ftT*ofc. UP*>. ^JfiWORItJl^lR 
Jf*|6)<0ffifii[«0. *Jt. ftRMBtti. 

15. 3mA/cm2T**9, WvfWCJIt&Lt: 
5. OmA/cmHCit^. *£&tt#Sr^ 

[0 120] 

^mmm?z%feix&'i£mizBm'z> 

X'Z&. 

[o 1 2 1 ] ttz, wtfcTfr$-vj»wa*mbzt 

lz£ *) . R|«W5faJ:£B4 •! I>. 
[0122] cfft(?)fflV^K-(iaifiJi*ffic0^ B B 9 Sc0ffl 

[ 0 1 2 3 ] c IftcOfflV >fcltfbB$8JifSSHffi$ R a £ 8 
0nmjyTi:'f*£fcfc:J: l 3. JQlEJtllAjWtJWi 

[0 124] 80 0nmfc*Jtt*£R»*£6 0&eUb 
[0125] 80 0nmte*$tt*ttaR»*fc2 0*J2l 

±.ttizk££*)* 8oonmiui^eoma<n 

£**-fS .Ik 2>. 

[0 1 26] ^JST^S-^AcOlWSrl OOOA-2 
500Afc**£i:fcJ:»>, aa^JHH****** 
£i#T'&*»ii:t>£, *»±*3ttW* Z n OJlcoft 



[0127] cmizmftLtMimmomz 1 5 o 

OA~2 5 0 0Att5C:t(cJ:0. -£<7>±tCt£(tS c 

*Wi^)Wuo»£*l».il:U WmcoMXZtitiXM 
[ 0 1 2 8 ] LX 2 D^ffl$-*-tS S U S(D%R 

[oi29] wfcizn vxmm^mmm: i c m 

mt: 0 2 0 QfelTt-rs i t iz* *) , JSB**]*?^ 
4. 

[0130] *5MH»Kfl3E«BJB<iO»fl05iSt: «t 4 fc . 

T 3WMMW 4 d t a*c& 4 . 
[0131] WfSlc J: *lHI2*BJ|OlRg£ 5000 

[0 132]«#n£CJ:41tfl»«£0. 15mol 
[0133] LTftRo-;M£fcWut S U S 
[ 0 1 3 4 ] XA' y ^ y y^ffif IMfcaiftW^JWtti 

fcLtz±MmmB&?iKMzm%mMzm? 

Z^ttfX'Zh. 

[0 13 5] W&TyXvim^X&fcZ'rr oZbizJ: 

[oi36] cmm^tctemmmi&thtem 

W^Sfl^O. 4-1. 2^mi:•rl>^i:{^«^: , }, # 

imi] xmm-mmmmwmmmx'h 

[02 ] *«%0»jiOMSt:fflv^i t 4m*f^ 
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[03 1 *mx»&ittijm£.m^& z t nx-* h**-* 
[05 ] wmzxhcWimvkmBsuamns 

EMftT*S. 

[06 ] xn-y *l8fc*5»*$£«»*£4 0 O'Cfc I 

tzn omifmitimmcDmcomz nomas 

[07 ] XA'. y 3 5 0*Cfc L 

t Z n OK*j^LfcKAfJl0>*iei0t9rz nOJlOS 
EM&T**. 

[08] 3 0 0'CfcL 

T Z n OR* Jjt» LfcRWJiOSHWWf Z n OflgO S 
EMfcT**. 

[09] Xrt-y*Igfc8ttSfflKfflft«:2 5 0 , CfcL 
T Z n OffitS-ffcR L£M*WOflBO«#r Z n OSIcDS 
EM&T'*S. 

[01 o] x^v^iafcfcvvcasKfcjiijRLfcvvcz 

[011] «*r2 nOK^iB^SfilSKVF^egO. * 

/t y ^ z n omim<r>mmizm&mffi&7Mr 

[012] KltJi^RSt*^. X^.y 9 Z n Offitj£JRl$ 
[ 0 1 3 ] «WZ n OM«1iO«SA«[^>ffiMAc07^ 
£^t0T'&&,, 

[01 4] «PfZnOR0>»BBfl8RaOX MvfZ 
n Ol^JiB#cO»«?ajK(3«-ri»«c#ttSr*-r0t'* 

s. 

[015] *%HB<7)3ties**^ ^ y -xmmvR 

[HP****] 
1001 

1 00 2 ^«7^S-^i»« 

1003 c wfcEi&i ugniut* *-r mtismm 

1004 c «c7)fflv ^isAa**t h mmm 

1005 Rfcr*^-^! 

200 1 #Rg«X 

2002 M^0*Lo-7- 

200 3 ^ffi^^±(fo-7- 

2005 sfcwaasn-?- 

20 0 6 &So-5- 
2007, 2058 Xh'^- 
20 0 8 1® 

20 0 9 mvrn 

201 0, 201 1, 20 1 2, 
7h- 



2026 mmwr 



20 1 5 

20 1 6 

2017 

20 18 

2019 

2020 

2021 

A/U:/ 

2023 

2024 

2025 

2027 

2029 

2030 

2013, 

ifcn— 

2032 

2033 

2034 

2035- 

2044- 

2047 

2048 

2049 

2050 

2051 

2052 

2053 

2054 

2055 

2056 

2059 

2060 

2062 

2065 

300 1 

3002 

3003 

3004 

3005 

3006, 

3007, 
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